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RELATIVE HUMIDITY. 

December was generally drier than the average in the 
ortions of the country to the eastward of the Great 

hains, except over relatively small areas along the north- 
ern border, and in the central Gulf Stat,es. Over niuch of 
the Great Plains and Rocky Jlount.ain regions, and the 
southern portion of t.he Pacific Coast States the relative 
humidity was above the average, elsewhere it. was near 
the average. 

GENERAL BZX€MARY. 

The first decade of the n1ont.h B'BS favorable for farm 
work, esce t in the estrenic! Northwestern States, hut. 

as a rule, only in t,he more sout.hern portions of the 
country,. and dry and cold w'enther hindered plowing and 
seeding in those clistrirta to son10 estcnt.. M'inter grains 
wcre well protected by snow during the grsnter part of the 
month in nort.hern and northeitstern districts, but in the 
Southwest cold weather did some injiiry to winter wheat, 
and the lack of precipitation was unfarornblo for grain in 
Tesn.s. There  vas considerable ~lnmagc. to tlie niore t.en- 
der truck cro s by the cold wenther oi' the middle and 

vegetation was unfavorably affected by dry weather in 
the Southwest.. The unsemonubly low t,cmperat.ure fa- 
vored ice harvehng in the Northcrn States. 

during the r )alance of the month field work was possible, 

latter parts o f the inont,li in riiost Southern St.iites cind 

BE.VRRE LO<'.\I. STORMS. 

Tho following not,es reonrding sevcre st,ornis have been 
extracted lroiii t,he moiithy re ort,s of t.he several States. 

dy and Stuttgart, Ark.. on t,he 7th, by wkch 8 persons 
were injured and sl)x:c ;Ji.;,perty clestroycd. A severe 
tornado, by which 17 persons were killed, a Iilrgt? nuiiiber 
injured, and pro erty d u e d  at, over $I(!O!I)OO was de- 

straight course froni Leola, Grmt  ('ount,y, Ark., t.0 Des 
Arc, Prairie CIouiit,y, Ky., A dist.anre of ovcr SS miles. 
The tornado w n s  accoinpanied by heavy rnilifiill! estend- 
ing to the east,ern and nort,bern borders of t11p St.at.e, 24- 
hour fnlls of froni 3 to 5 inches occurring a t  il nuiiiber of 

A slight tornado w-ns also reported a t  Lake Yil- Paces age, Ky., on the 26th, in which one person was injurcd 
and some property dest,royed. 

/ienfuck!y.-A tornado nnd hn.ilstorin occurred in the 
vicinity of C!alhoun, Ky., on the 4th. The coiirse of tlic 
storm wns nearly east. Two heavy hailstorms occurred, 
the first a.bout 2:30 p. m., some of the hail being as lmge 
as partridge eggs, but irregular in shape, and the secoitd 
about 3 p. m., ait.li hailstones about one-fourth inch in 
diameter and almost perfectly round, which covered the 
ground. The tornado occurred during t,he first hailstorm 
and the funnel-shaped cloud seemed t,o corne out of the 
southwest corner of t.he st.orm, about 3 miles south of 
Calhoun. The path of the t,oniado, as marked on t.he 
earth, varicd between 7 niid 300 yards in width, and was 
Several miles in length. Several dwellings and a cumber 
of outbuildings were dest.royed. No lives were lost, al- 
though there were several narrow escapes. 9 school- 
house was conipletely destroyed, but. the st.orni occurred 
during a recess period, when the pupils were on t.he play- 
ground, and they with t.he terxher sought shelter in a pro- 
tecting cove, and thus escaped. 

During a blinding snowstorm on the 2 2 4  a residence 
near Dandle,  Ky., was struck by light,nino and com- 
pletely wrecked. The occupants were sever& shocked. 

ArX.cr.n.su~.-Moderat.e tornac P oes tvcrc I'P ort,ed rrt Har- 

stroyed, occ.urrec 1; 0x1 t,he 16th. It fo1lowtv.l a nearlg 
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WEATIIEB CONDITIONS ON THE NOXTH ATLANTIC 
DURING DECEYBEX, 1916. 

The data preeentd iirc for Decenibcr, 1915, and 
compmison and st.udy of thc sn.iiie siiould be in connection 
with those a laring iu the 1 h V r E W  for that month 

(SLIV-153) sho\vs for Dcwinbw, 1919, the averages of 
p s s u r e ,  tempersture, iind the prcv:iiling direction of 
the wind at 7 n. ni., 75t:li meritlien timcb (Grcenwicli meail 
iiooii), tog~tlier with notes on tlie 1oca.tions and courses 
of the inorc. st:ver(' storm of the mont.h. 

(cf. (:Ii:irt PrT: D C A ~ . ,  1915, ILITI-134). Clla.rt IX 

PREPSURF!. 

The clistribut.ion of tlie nvern,ge monthly pressure, its 
shown on Clinrt IX, prt%Si:llts fm.  iuius~al fcntures. 
'.L'h- North Atlnntic or Azort.s HIGH, with i~ crest of 30.15 
iiichw, wns y acticdly noriiinl :is to position, estent, and 
intc.nsity, w* iile the coiitiiieiitril IIIGH W*QS south of its 
usun.1 position, the crest of 30.15 inches being central in 
southtnstern Georgia. 

A well-defined mea of low prcssure surrounded by itn 
isobar of 29.5 inches, estcrided from t.he Irish const to 
the thirty-seventh meridian, and froni t.hc fiftieth to the 
fifty-sevrnt.h para.llc-1. Tlic lowcst. average monthly 
pressure rending for m y  5-dewcc squtirt: wtis 29.47 inches, 
and occurred in the squm! h w e e n  latitude 50'-55' N. 
niid longitudes 25'-30' IT., diere the lowest individual 
rcading during the montmli w1.s 28.60 inc.lies, on the 30th, 
and the highest 30.32, on the 1 lth. "he highest avera e 

square that inclutlcs tlie Mndcira Islands, where the 
dli.ily reitdings ranged froni 29.82 inches on the 27th, to 
30.46 inches on the 13th. Orer the elistern part of the 
ocean the grdients of meam monthly pressure between 
t-he upper and lower latitudes werc somewhat, st.eeper 
than usual, while oyer the western division they were 
practically normal. 

"lie usual rapid winter pressure changes were in some 
cases very marked, and in one 5-degree square in the 
northeastern part of the ocean, the barometer rose from 
28.70 inches, on the 8th, to 30.40 inches, on the 12th. 

monthly pressure wits 30.16 inches, and occurred in t % e 
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h this same locality the mean barometric readings for 
the first and last decades of the month were 39.26 inches 
and 29.21 inches, respectively, while for the middle 

In  the 5-degree square between 
h t u d o  40°-45", longitude 35°-100, the average for the 
f h t  decade w t ~  29.42 inohes, the second 30 inches, and 
for the last 11 days, 29.72 inches. 

In  the waters adjacent to the American coast, between 
the fortieth and forty-fifth parallels, the averages are as 
follows: First decade, 29.97 inches; second decade, 29.83 
inches; and for the last 11 days, 30.03 inches. In southern 
waters, the variation in pressure from day to day was, 
as usual, not lar e and the averages for the t h e e  decades 
of the nionth dijered but slightly. 

eriocl it was 30 inches. 

GALES. 

December is usua.lly one of the stormicst months of 
the year, and in December, 1915, the number of days oil 
which gdes wwe reported wa8 considerably above the 
normal over the greater part of the ocean north of the 
thirty-fif th nmllcd, and in tlie t,erri tory be tween the 
thirtict-li an x thirtj4ftl1 pnrihllels, west of tlie Bermudas. 
The greatest number of gnlcs re orted from any 5-degree 

Y uare between latitudes 35"-40", longitudes 60"-65", 

coiist between Hatteras n.nd Ha.lifax, they were reported 
on from 7 to 9 days, whicli was considerably nbovc the 
normd. 

On December 1, 1915, a well-developed area of low 
ressure (1 on Chart IB) wa.s central ncm latitude 43, 

Lngitude 30. On the sxmc c1nt.e a second LOW hiid its 
center about 200 miles soutlieast of Halif:i9s, niid n third 
surrounded Ireland with the isobur of 29.1 inclies est,cnd- 
in as far enst as Liver 001. One vessel near the Scilly 

France, re orted wester1 and northwesterly gales of 48 
and 54 mi f es, respective Q y, while no winds of gde force 
were reported from the vicinity of tlic other two depres- 
sions. On December 2, the first tlisturbnnce (LOW 1) 
was centrd near lat,itude 4S0, longitude 21", and while 
tlie barometer had fdlen to 29.10 inc.hes, only nioclenl te 
winds prevailrd; tlie second LOW hnd disn. peared; the 
third was central somewhere in the Nortli 8 eii, altliough 
it was impossible to plot its posit,ioii accurately on 
account of lack of observations. During the ncst 24 
hours LOW 1 moved a short distance in a nortlieasterly 
direction, and the extent of its arm had contra.cted to a 
marked degree; the lowest baroineter reading had 
fallen to 28.93 inches, and 3 vessels near tlie ccnter 
reported wester1 gales of from 40 to 50 miles. The 
course of this &,urbance then assunied tin eiisterly 
direction, and on the 4th the center was near latitude 
50°, longitude 17", where moderate winds prcvti.iled. 
It then curved toward the northeast, tind on the 5th was 
near the west coast of Ireland, the winds remaining 
moderate in force and the biurometer changirig but little. 
On this date a second LOW was central near latitude 41", 
longitude 49O; tl number of vessels encountered moderate 
to strong ales, and the storni area covered a narrow belt 
between t%e forty-fifth meridian and the American coast. 
During the nest 24 hours the northerly riiovenieiit of 
LON 1 was slight, while its intensity increased, as the 
barometer had fallen to 2S.Sl inches on the Gth, and two 
vessels reported unusually heavy gales of 75 and (30 miles 
an hour, respective1 . By this time the second LOW had 
iiioved to about 5 2 g r e w  due east of i6s position on the 
5th, and the, conditions of wind and weather remained 
practically the same, as moderate gales were reported in 

squsrc was 11, 3. percentage o p. 35, and occurred in the 

w P ierc the norninl percentage is 19. Along the American 

Is f nnds, and another n s ?l ort distance southeast of Brest, 

79730-17-3 

the west southwest quadrants. Continuing with a 
nearly uniform rate of s eed and direction, LOW 1 was 
ceiitra.1 on the 7th near J) tornaway, Scotland, where the 
barometer had fallen to 25.70 inches, and heavy ales 

revailecl between that point and the twentieth meri d ian. 
{'he second LOW remained prac ticall stationary and the 

day, with a falling barometer. The course of LOW 1 then 
curved toward the east mid on tlie Sth the area of low 
pressure covered the western psrt of the Scandinavian 
peninsula; the pressure was sonicwhnt higher than on 
the 7th, although strong gales still esistecl between the 
fifth and thirteenth niericlians, west lougitude. The 
second LOW had iiiovetl rapidly in a northeasterly 
direction, nad 011 the St-h t,he ceiit.cr was near latitude 47", 
longitude 33 ": the storm area had contrac t,ed somewhat 
in mea, although northeasterly gdes accompanied by 
hail were reported between the thirty-seventh and 
forty-seventh meridims. This sborni then turned toward 
t,he north, increa.sing in intensity a.11 t.he time, and on the 
9t.h the center was nem 1at.it.ude 53", longitude 30": the 
barometer nom read 23.60 inches, and the ni:tsinium 
wind velocit, ranged from 60 to 75 miles an hour. 

was central near latitude 43' N., 1ongit.ude 66" W., and 
nortlieast,erl gales esttinded as far south ns the thirtieth 
parallel in t%e vicinit.y of the Anierictin co:?st>, a.nd hail 
was reported by one vessel. B the llltli this disturbznce 

the 9 th, increasin somewhat in in tensity t u ~ d  estent; 
21 nuniber of vesset encoundered violent sout>licrly gdes 
between the forty-seventh and fifty-first, meridians, 
while heavy northwesterly winds, ticcouipnnied by hail 
and siiou- ugnin prevailed dong t,he American coast; 
between Bost,on and Hatteras. 

On December 11 this disturbance was in the vicinity 
of Saint Johns, Newfoundland, where the barometer read 
28.65 inches: fog was reported by two vessels about 5 
degrees southeast of that point, although heav south- 

paralle 7 3 :  s and t e thirty-fift.h and fortieth meridians, and 
northwest winds of nearly as high velocity were encoun- 
tered in the southwest quadrant between t,he t,liirty-fifth 
and forty-fifth parallels, west of the sixtieth nieridian. 
13s the 12th the LOW had moved to a position near 
latitude 50°, longitude 47". 'hvo narrow belts of heavy 
winds estendcd from the center of t.liis disturbance; the 
first toward the southwest to a point about 5 degrees 
east of Halifax, and the second due east to the t,liirtieth 
meridian, while in the territory between the two belts, 
moderate southwest winds prevailed. This st,orm con- 
tinued in a nort.heasterly direction, and on the 13th the 
center was apparently near latitude 56", longitude 34O, 
where two ships recorded westerly gales of 50 niiles an 
hour, the storm area oxtending u s  far south as the forty- 
eighth arallel. 

On &ember 13 a second LOW (III on Chart IS) was 
central 3 degrees east of Norfolk; it was of siiiall area tind 
light int,ensitp, with moderate winds. This LOW moved 
rapidly, and on the 14th occupied the region between 
Hn1ifa.x and Boston, the center being near Portland, 
while westerly gales of from 40 to 55 miles an hour occurred 
in a. iin.rrow stri along bhe coast as far south as Hat,terus. 
On the 15th 2 nlifax was the center of the depression, 
trnd t,he storni area was almost the snnie in estent as on 
the duy before, while mow wns re mrted hy two vessels 
in the southwest qutxdriint. On tkc 16th and 17th this 
dist8url>ance was near St. Johns, Newfoundlund, and the 
ivi.ind had modertited considerably sinve the 1 Sth, while 

storm mea was somewhat larger t, l an on the previous 

On Decem 9 >er 9 a LOW (1'1 on Chnrt 1x1 of liniited estent 

hncl 111oved about 10 degrees c 9 ue east of its posit:ion on 

ensterl gales revailecl between t,lie fortieth ant T fiftieth 
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snow and hail were reported by one vessel on the 16th, 
a.nd snow on the 17t,h. 
On December 19 a well-developed depression covered 

Newfoundland ; a number of vessels between the fortieth 
and forty-fifth parallels reported strong westerly gales, 
n.lthough in the waters adjacent to the American coast 
the winds were from light to moderate. This LOW moved 
slowly in an easterly direction, and on the 25th was 
central over Ireland. The track of this disturbance was 
so far north that it \viis inlpossible to locate the osition 

22d and 23d inoderate to very heavy gales prevailed 
along the greater pitrt of the northern steamer tracks 
and one vessel on the 22d, near latitude 45", lonuitude 
4 i o ,  reported n sout.hweuterly hurricane of 90 lnires an 
hour, although 65 miles was the highest velocity rec.orded 
by any other vessel in the vicinity. On the 24th high 
winds prevniled over a. large territory between t,he fortieth 
and fi€t ieth pnrallels, and t.he t.enth and fortieth meridians, 
while one vessel encountered fog hi t,he Irish Channel. 
On the 25t)h t,liere were a few scattering reports of gales 
in t,hc eastern part of the ocenn, although for t.lie lllost 
part t.lie winds were of nloderatae force with considerable 
rain nnd siiow botween the twenty-fifth a.nd fortiet,h 
msriclinns. On the 36tmh, Boston, with n pressure rcading 
of 2S.92 inches, wtis the renter of a severe disturbance; 
t.wo vessels about 2 degrees wut,h of the mnter encoun- 
tered sout,hwest winds of 75 miles an hour, while winds 
of gale force covered n xitirrow strip estending tis far 
south as the thirtv-fourth parallel, and a.s far east as the 
sisty-second meridian. On the 27th this disturbnnce was 
central near St. Johns, Newfoundland, and while the 
masimum velocity of the wind was not as high ns on the 
day before, moderate to strong gales still prevailed in the 
southerly quadrants. On the same da.y a second LOW 
covered the southern art of Ireland, estending to the 

south of the center reported westerly ales of 75 miles a11 
hour, and sctibtering reports indicatecf t h t  winds of gale 
force esisted a.s far sout,ll tis the Azores. On December 
28 the first LOW wn.s new latitude 55", loxi i hde  40°, 

st.orni area had c.ontruc.t.ed somewhat sinoe the prcrioua . The second LOW wts probably near Denmnrk, 
alt, iough it was impossible to locitte it ncc?urat.ely 011 
account of lack of observations. 

On Deceillber 30 a restricted area of low pressure mas 
central near latitude 43", longitude 56" ; nort,heust.erl,v 
gitles with maximum force of 55 miles an hour occurred 
nesr t.he center, accompanied by hail and snow. On this 
date a second LOW was in the vicinity of latitude 53", 
longitude 27". This was niuch more estensive thnn the 
first, and while the highest force of the wind was nbout. 
the mine 8s on the day before, the storin area extended 
from the forty-second to the fifty-second parnllels, and 
from the twentieth to the forty-second meridians. On 
December 3 1 these two depressions had evidently coni- 
bined, as on that date 
existed, and thnt 
coast of Irelnnd 
forty-fifth to the sixtieth parallels. 
not, as large 8s on the previous da 

inteqersed with those of gale foroe. 

of its center due to lack of re orts, until the 24t P 1, when 
it wns near latitude 55" N., P ongitude 14" W. On the 

west cortst of Eng1a.n i . Two vessels about 3 degrees 

having changed but little in intensity, alt E ough the 

The st.orm areti was 
and a number of 

observations showing winds of mo J' erate velocity were 

TEMPERATURE. 

Thc mean monthly temperature of the tiir over the 
oceail, was,  as a whole, somewhut above the normal, 
although there were small negat.ive departures in the 

region between the forty-fifth nnd fiftieth arallels, and 

the American coast, ten1 Ieratures were oon- 

decreased toward the south, reaching the 
minimum at Hatteras, where the departure was - 4.1 
degrees. The ten1 erature increased gradually from the 

and in the Gulf of Mesico t.he departures ranged from + 1 to +4 degrees. 
The t.empt?rtit.ure tlepnrtiirns a t  zi iinnibnr of Chindinn 

and l7iiit.ed St.ates Weather Burt-tnu stiit.iciiis on t,he 
At.l:Lii t.ir n.1111 Gulf coasts were tis follows: 

the fifteenth and twenty-fift.h meridians. P n the waters 

sbove the nornial north of t 'h e fortieth parallel, 

thirty-fifth pnralle f southward along the Florida coast, 

OF. I OF. 
St. Johns, 11'. F ............ +4.1 I Norfolk, Va ................ -2.5 
Sydney, C!. B. I ............ +5.0 . Hatteras, N. C . .  .......... -4.0 
Halifax, N. S .............. + i . S  . Charleston, 5. C! ........... -3.1 
East ort. Me ............... + 4 3  i lie)- West, Fla ............. -1.7 
Portind. Me ............... +3.3 I Tampa. Fla ................ -1 .1  
Boston, Masa ............... +2.6 I Pensacoh, IJla- ........... +O. 9 
Nant.ucket, Mass ........... -1.1 New (Jrleans, La ........... + 2 3  
Block Island, R. I ......... -1.6 I Galveston, Tex ............ +l. 6 
Xew York, N. Y ........... -0.9 1 (:orpus ('hristi, Tex ........ +4. ti 

FOG. 

Thero w:w c.onsitlertt?)ly lass fop f.li:~ii usual !luring 

horinttl perceiit;ige oi' days wit.11 .I'ci,a is from 30 t.o 35, 
whilo in tho sitnie rr?gioii clurilip Ih-ciiilwr, 19 15, i t  was 
repiirtcd C H I  three (lays, :L porcciitiige of 10. Orer the 
wt?storii pitrt of the s:tiliiig rc.iut.(!s fog WLS rcportctl 011 
from wit) t.0 t.wo h y s ,  whilu t.he c?ast.on~ portion wits 
practirally froe. 

L)CWHII~?)CT 191 5. Off bhe 1):Iliks ~f Nt?\\*foul>dlal:d t,hn 

PBECIPITATION. 

Tlic lttrgest uimi!~er of days o i i  whivh l i d  was observed 
in any onc 5-degree square, wns four, bc twctm latitude 
%j0-500, and longitude 35'40"; while snow WRY reported 
011 fivo days in the square that includes Halifas, Nova 
Scotiii. The easteiii part of tho North At,luntic was coni- 
pamt.ivoly Iree from hnil uiid siiow, and south of t,he 
thirty-fifth parallol, l i d  aloiie WBS roported on one day. 

Mm-imun wind relocities during December, 1916. 
( V e l o c l t i c s b e l o w  ;io mi./hr. (25.1 m.!scc.) we n o t i n c l u d e d . ]  
- _. .......... 

Stations. i Date 
- -- 

Du .............. I 15 

Buffalo,N. Y ....... I ! 

Do.. D*. I f: 

Du .............. ~ 16 
Do .............. I P'I 
Do .............. ! 33 

DO .............. r )  

Do .............. 6 
Do .............. 9 
Do .............. 10 

............ 
.............. 

no .............. I 25 
Burlington. Vt  ..... .I 2 i  
Cheyenne, Wyo ..... ! 3 

Do .............. 4 
Dn.. ............ 
no .............. 
Do .............. 16 
Do .............. I 18 ............ Do.. I !9 

D O  .............. 6 
Do .............. 6 
Uu .............. 19 
110 .............. 20 
Do .............. 23 
no .............. 24 Do i .............. ( 25 -_ . . -. -. . - 

ieloc- 
i ty .  

l!i./hr 
5ti w 
5x 
54 
56 
i o  
73 
60 
ti4 
&S 
64 
74 
52 
33 
56 
52 
32 
60 
66 
67 
64 
54 
62 
G l  
52 
50 
77 
52 
62 
53 
64 
62 
56 
62 
57 
i 2  
71 
Bo 
63 
60 

. . . . .  . .  

nw. 
nw. 
w . 
w. 
DW. 
nw. 
W. 
w. 
W. 
\v . 
W. 
S W .  
W. 
SW . 
sw. 
W. 
S. 
W. 
W .  
w. 
W. 
\v . 
w . 
W. 
W. 
\V . 
110. 
SW. 
DW. 
IlW. 
SW. 
SW . 
SW . 
I lW. 
UW. 
UW. 
UW. 
sw. 
sw. 
UW. 

h'antucket.Nass.. . . j  
............ 

. i .............. 
D O . .  
Do 

: no 
New York,N. P.... 

Do.. ............ 
Do.. ............ 

.............. I 
i l  DO .............. 

.............. ............ 
......... .............. 

.............. 

............... 
Do.. ............ 
Do .............. 
Do.. ............ 

1. Do .............. 
I. Do Do.. ............ 

no.. ............ 
Du.. ............ 

I 
i DO .............. 

.............. 

............... 
............ 

Do.. ............ 
Do.. ............ 

.............. 
DO .............. 

Snult Ste. Marie. 
Mich.. ............ 

Svrruse N Y..... , l'renton,'N.'J.. ..... 
- - - _. 

liree- 
tion. 

ne. 

- 

nw. 
W. 
w. 
nw. 
nw. 
sw. 
UW. 
nw. 
nw. 
nw. 
nw. 
W. 
se. 
se. 
se. 
S. 
S. 
5. 
UW. 
UW. 
UW. 
nv. 
sw. 
llW. 

SB. 
W. 
nw. 
W. 
W. 
UW. 
se. 
W. 
I lW.  

nw. 

nw. 
nw. 
nw. 


